system more than $30 billion a year. 3 Smoking also causes numerous health conditions, including certain ocular diseases that do not result in death but do greatly impact quality of life. [4] [5] [6] Smoking causes or contributes to approximately 20 per cent of all new cases of blindness in Australia for people over the age of 50. 7 The most common eye disease causally linked to smoking is age-related macular degeneration (AMD). AMD is the leading primary cause of blindness in Australia 8 with an estimated 150,000 Australians having AMD as of 2004 9 and approximately 17,700 new cases of wet macular degeneration, reported annually. 10 Perceived health risk plays an important role in initiating and quitting smoking. 11 Smokers with a high knowledge of the health effects of smoking are more likely to quit and remain abstinent. 12, 13 Australia is one of only a few jurisdictions in the world, where public and nongovernmental sectors are working toward increasing public knowledge about the risk of smoking on ocular health. Australia's National Tobacco Campaign, launched in 1997, has included numerous health promotion initiatives, including a television advertisement that linked smoking and 'loss of eye sight' starting in 1998. 14 The advertisement explained how smoking can damage blood vessels in the back of the eye, leading to visual loss. The 'eye' advertisement has been run intermittently since 1998 and is credited with encouraging more Australian smokers to call the national Quitline than any other message about the health effects from smoking. 15 This suggests that the message that 'smoking causes blindness' is effective at increasing interest in cessation.
A 2011 study 16 reported that a low proportion of adult smokers from Canada (13 per cent), the United States (10 per cent) and the United Kingdom (10 per cent) believed that smoking can cause blindness. In contrast, 47 per cent of Australian daily smokers believed that smoking causes blindness. The study noted that Australia was the only country during the sampling period to have national social marketing campaigns about smoking and its effects on ocular health. This finding suggests that social marketing campaigns likely contributed to higher knowledge among smokers about the causal links between smoking and blindness; however, even with years of government-sponsored social marketing, less than half of the Australian smokers reported that they were aware of the connection between smoking and blindness.
The Australian Commonwealth government has required tobacco manufacturers to include textual health warnings on cigarette packages since 1973. 17 In March 2006, new pictorial health warnings (pictures and written warnings) were required on most domestic and imported tobacco product packaging. 18 The intended purpose of these warning labels was to increase knowledge of the health effects relating to smoking, encourage smoking cessation and discourage smoking uptake or relapse. 17 One of the 14 warning labels, commonly referred to as the 'eye', included the written warning, 'Smoking causes blindness'. The graphic used was a still from the 1998 television advertisement. When these graphic warning labels were evaluated in discussion groups with smokers, ex-smokers and non-smokers for the Australian Department of Health and Ageing, 'the eye' image dominated responses. The image was described as 'grotesque' and was considered to have high emotional impact ( Figure 1 ). 17 The current study sought to examine how the introduction of the 'Smoking causes blindness' warning label may have impacted smokers' knowledge of this health effect in Australia and to compare this with the knowledge of smokers in comparable countries, where there were no similar warning labels on cigarette packs. This study also sought to understand if personal characteristics, such as sex or socio-economic status, were related to knowledge about smoking causing blindness. Data used in this study were collected between 2004 and 2011, with sampling taking place both before and after the introduction of the Australian warning label.
The study analysed data from the Inter- 
METHODS
Detailed information on the procedures used in the ITC Four Country Survey have been published. [19] [20] [21] [22] In brief, the survey is conducted using computer-assisted telephone interviewing (CATI) software and is completed in two calls: a 10-minute recruitment call, which is followed approximately one week later by a 40-minute main survey. To increase recruitment rates, participants are mailed a compensation equivalent to $10 AUD before completing the main survey. The survey is longitudinal; however, each wave includes new respondents recruited to replace those lost to follow-up. In this study, the results of three survey waves collected before the introduction of the 
Australian graphic warning label introduction-'Smoking causes blindness'
Two sets of seven graphic health warnings (Set A and Set B) appeared on cigarette packs in Australia. Tobacco manufacturers were required to ensure each set of seven warnings was printed on an approximately equal number of each product type for each rotation period. 23 Set A warning labels were first printed on cigarette packs from March 2006 to February 2007. The 'eye' warning was part of Set B; labels from Set B were required to be on cigarette packages from March 2007 to February 2008. Labels from Sets A and B were similarly alternated on an annual basis. A transition period was permitted between sets from November to February of the cycle, so it was possible that the eye label first appeared in some parts of Australia as early as November 2006. For the analysis in this paper, we considered March 1, 2007 as the official time when the label was present in Australia as that date represented a time when all cigarette packs in the country were required to have only Set B labels.
Measures DEMOGRAPHICS AND SMOKING HISTORY
In the present study, the following sociodemographic variables were of interest: age (18 to 24, 25 to 39, 40 to 54 and 55 and older), sex, income and education levels. Income classifications were 'low', 'moderate' or 'high'. In the US, Canadian and Australian samples, these annual income categories represented: under $30,000, $30,000 to $59,999 and $60,000 and over. The comparable annual UK income categories were: £15,000 or under, £15,001 to £30,000 and £30,001 and over. Income also included a 'refused' category, as commonly this is a large proportion of a sample. Education was classified as 'low' (less than high school), 'moderate', (high school) or 'high' (some university or a university/college degree). Additionally, a standard measure of tobacco addiction (the heaviness of smoking index or HSI, a continuous variable) was also measured.
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KNOWLEDGE THAT SMOKING CAUSES BLINDNESS
Respondents were asked a set of questions prefaced by, 'I am going to read you a list of health effects and diseases that may or 
Analysis
Frequencies with 95% confidence intervals were run to compute country-specific proportions of smokers responding in the affirmative to the main outcome regarding knowledge of smoking causing blindness for both study time points (pre-and postintroduction of the Australian eye warning label). Cross sectional survey-weights were used in all calculations. 21, 22 One change of interest was the country-specific change in proportions in the pre/post-introduction of the warning label. This change was assessed using chi-square tests (a = 0.05 level of significance) independently for each country. A secondary change of interest was the specific time of change, which was hypothesised to have occurred in Australia. To better capture the latter, chi-square tests were run on proportions of each wave, comparing a wave to proportions of the wave directly preceding it.
A multivariate logistic regression was run to better understand smoker characteristics predicting the likelihood of knowledge of the link between smoking and blindness. Models pooled countryspecific data across all waves of recruitment. Model predictors included age (categorical), sex (binary), income (categorical), education (categorical), HSI Tables 1A and 1B . Figure 2 presents country-specific changes in proportions of smokers reporting that smoking causes blindness. Proportions are given for both before and after introduction of the 'eye' warning label in Australia. Prior to the introduction of the warning label, less than half of Australian smokers (48.8 per cent, 95% CI: 46.8, 50.8) reported that they believed that smoking causes blindness. This proportion significantly increased (c 2 = 43.04, p < 0.001) to 62.4 per cent (95% CI: 58.6, 66.0) after the warning labels were introduced in March 2007.
In Canada, UK and the US, the proportions of adult smokers reporting the belief that smoking causes blindness were significantly lower compared with both Australian samples before and after the introduction of the Australian warning label. In Canada and the US, there was no significant change in proportions (p > 0. 05 (Table 2 ). In Australia, increasing age was associated with a lower likelihood of knowledge with ages 40 to 54 (odds ratio: 0.70, CI: 0.53, 0.93, p = 0.015) and over 55 years (OR: 0.43, 0.29, 0.62, p < 0.001) significantly less likely than the youngest cohort (18 to 24 years) to report knowledge. Interactions between time of recruitment and all predictors were found to be non-significant (p > 0.05 for all interactions).
Identical regressions conducted separately on each of the other three countries found that there was no significant increase in knowledge between the pre and post periods (p > 0.05 for all); however, in Canada, 25 to 39-year-olds (as compared to the reference of 18 to 24-year-old smokers) reported significantly less knowledge (OR: 0.44, 95% CI: 0.26, 0.76, p = 0.003). In the UK, male smokers (OR: 1.43, 95% CI: 1.07, 1.92), as compared with female smokers, reported higher rates of knowledge. Additionally, in the UK, more highly educated smokers (OR: 2.80, 95% CI: 1.67, 4.42, p < 0.001), as compared with less educated smokers, reported higher rates of knowledge. In the US, lower knowledge was associated with moderate (OR: 0.63, 95% CI: 0.43, 0.91, p = 0.014), highest (OR: 0.50, 95% CI: 0.33, 0.75, p < 0.001) and unknown income levels (OR: 0.47, 95% CI: 0.24, 0.94, p = 0.033), as compared with the lowest income group. Additionally, the most highly educated group was more likely to report knowledge of the smokingblindness link (OR: 1.61, 95% CI: 1.09, 2.36, p = 0.016) as compared with the least educated American smokers. No other examined factors were found to be associated with knowledge in Canada, UK or the US.
DISCUSSION
Prior to the introduction of the 'eye' cigarette pack warning label, Australian smokers reported relatively high knowledge of the causal association between smoking and blindness, with approximately half of smokers reporting that smoking can cause blindness. This was significantly higher than knowledge in Canada, UK or the US and is likely due to the success of national social marketing campaigns that included considerable use of a high-impact television advertisement on the topic. 16 The current study finds that the introduction of the Australian 'eye' warning label in 2007 is associated with a further increase in the knowledge of adult Australian smokers that smoking causes blindness. In Canada and the US where there were no changes to tobacco product warning labels during the study period, there was no change in knowledge of smoking causing blindness. In the UK, there was a significant increase in knowledge between 2004 and 2005. The reasons for these differences are not clear; however, a national professional education and advocacy program called 'Smoke gets in your eyes' was active in the UK between 2004 and 2006 and included efforts to raise the awareness of smoking's impact on ocular health to ophthalmologists and eye-health organisations, patients, the general public and policymakers. 26 It is important to note that even with these efforts, the vast majority of UK smokers were unaware that smoking causes blindness.
In Australia, knowledge of the causal association about smoking and blindness was not predicted by sex, income, education level or a measure of addictiveness (HSI). The logistic regression model for Australian smokers identified that older Australians, relative to younger, are less likely to report that smoking causes blindness. Analysis revealed that this lack of knowledge was also present prior to the warning labels. Smoking prevention and cessation messaging is important for all ages; however, this finding may help identify a priority for better educating older smokers, especially as the incidence of AMD increases with age.
The year-to-year knowledge of the warning labels also suggests that the annual cycling of the Australian warning labels may impact knowledge. The sampling period October 2008 to July 2009 (Wave 7) of the ITC Four Country Survey best coincides with the time when the Set B labels were in circulation in Australia. In the sampling period between July 2010 and May 2011 (Wave 8), there was a decrease (although not significant) in knowledge, which may be explained by the minimal overlap between survey fieldwork and the 'eye' label being in circulation.
Some caution is required in interpreting the overall level of knowledge as the task involved recognition of the problem (that is, agreement to a prompted health risk) rather than unassisted recall. This method is also subject to possible acquiescence bias, but as levels were low in the countries without extensive public education, the difference would appear to be real. Further, respondents were not given any definition of what blindness meant and this may have influenced how participants responded, although this was true across all four countries and cannot be an explanation for the different pre-post pattern of knowledge in Australia compared to the other three countries.
During Impact of Australian 'blindness' tobacco warning labels Kennedy, Spafford, Behm, Hammond, Fong and Borland believe the message. The latter possibility is important for ocular health practitioners to consider. When the 'eye' warning label was evaluated to inform the Australian government, some participants suggested that the link between smoking and blindness was hard to believe. Some reported having difficulty understanding how smoking affects the eye and how visual loss can result. 28 Thus, there is an opportunity for eye-care practitioners to help educate their patients about the health effects and support national prevention and cessation efforts. In 2010, Optometrists Association Australia adopted a position statement on tobacco that states that optometrists have a responsibility to advise their patients of the risks of tobacco smoking and to encourage smokers to stop smoking. 29 There have been numerous calls for the optometric community to be engaged in tobacco use cessation and prevention work 30, 31 and evidence exists that optometrists are open to being more involved. 32, 33 Integrating the Australian optometric community more meaningfully into the national cessation referral system may be a valuable way to improve national quit rates and address disbelief about smoking causing visual loss. Other countries should take heed and increase their efforts to educate smokers about the link between their smoking and the risk of losing sight.
